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Introduction
The economic recession has led to a shift in the prevailing thought on financial and macroeconomic stability, with more research pointing towards the efficacy of macroprudential regulations, especially in developing nations. In hindsight, the view that a flexible exchange regime and monetary policy changes would be sufficient to mitigate the destabilizing effects of massive volatile capital flows proved erroneous, as neither was able to detect or prevent building financial fragilities. Financial frictions based on asset prices that abate during economic upswings and rise during downturns, exacerbate the procyclicality in the financial system and real economy. The results show that macroprudential measures ex-ante along with monetary policies improve the response of key macroeconomic variables for the economies assessed, much like the outcomes of Unsal (2013) . Our model follows the expected direction of the transmission mechanism, in that a positive credit supply shock increases GDP, consumption, stock of capital and investment; meanwhile, as monetary policy tightens and interest rates rise, the real exchange rate appreciates, controlling inflation pressures in the short-run. In the presence of macroprudential measures in both countries, the growth in GDP, consumption and investment is smaller during times of financial acceleration, which ensures that the corresponding downturns are not as pronounced. We address the importance of the role of exchange rate regimes along with broad macroprudential tools in mitigating the responses of macroeconomic variables to a credit supply shock. The most favorable impulse responses in the macroeconomic variables were 3 See Rodrik and Kaplan 2001, Edwards and Rigobon, 2009 in flexible regimes with macroprudential policies in place. However, these regulations were noted to have a stabilizing impact no matter what regime was in place. In an examination of the literature, most studies were focused on the effectiveness of macroprudential measures and their effects during increasing capital inflows and gave little attention to monetary policy rules of the Central Bank. The literature on the interaction of these policies is growing, and the main contribution of the study will be towards the examination of this theory for the Caribbean countries.
The paper is organized as follows. Section 2 presents a review of the literature, exploring the theoretical benefits of macroprudential and monetary policies and consequently examines the related empirical literature on the topic. The theoretical framework of the model is described in section 3 while section 4 provides the discussion on the model's parameter calibration. Section 5
presents the results of variable responses during episodes of financial acceleration and counterfactual exercises. Section 6 offers concluding remarks.
Review of Selected Literature
The increase in volatile capital flows to developing nations since the great recession has brought a greater emphasis on the use of macroprudential regulations, in addition to monetary policy in an attempt to maintain financial and macroeconomic stability. Macroprudential policies are a general framework ensuring the stability of financial markets with a particular focus on risk management and protecting it from shocks while also ensuring the market's effectivity. These policy measures have become necessary in a globalized economy where financial innovations resulting in spillover effects could easily cause detrimental outcomes worldwide, as seen during the recent global economic recession.
The sub-prime crisis prompted irregular economic activities globally which, among others included extended periods of historically low interest rates in developed economies. This was a source of concern to the developing nations' policy makers as investors started funneling large volumes of low cost funds to their economies circa 2009 (Lambert et al 2012) . Ostry et al (2010) assert that "many of the flows are perceived to be temporary, reflecting interest rate differentials, which may be at least partially reversed when policy interest rates in advanced economies return to more normal levels". The effects of "hot money" and "sudden stops" in the presence of financial friction have been well documented with both being associated with boom and busts cycles in 
Households

The intertemporal problem
This model considers a representative household which extracts utility from the maximization of
Where:
: composite consumption index : hours of work Setting the utility function depends of which is the discount factor, the inverse of the intertemporal elasticity of substitution, the utility weight of labor, and the inverse elasticity of labor supply.
One of the characteristics of the business cycle of economies like those in the Caribbean is the pro-cyclical behavior of the current account. To the model replicates this behavior, the utility function chosen is the GHH 6 which eliminates the wealth effects in labor supply.
The household budget constraint is given by: The left side gives household expenditures, consisting of buying consumption goods, (represented by the composite) interest and capital payments on domestic and external borrowing. The right side is the household's sources of income, comprising of labor income, profits from producer and importer firms and the proceeds from contracting new debt. As is common in the literature on small open economies, households pay a premium when borrowing from the rest of the world (Schmitt -Grohe and Uribe, 2003). This premium is a function of the debt to GDP ratio:
From the first order condition of this problem, we can obtain the labor supply relation, the dynamic equation for aggregate consumption (Euler equation) and the uncovered interest rate parity:
The intratemporal problem
The aggregate consumption, , is a compound basket of two tradable consumption goods:
domestic (H) produced and imported (M) goods,
Where ∈ [0,1] is the openness of the economy, measured as the ratio of imported goods to aggregate consumption, and > 0 is the elasticity of substitution between domestic and imported goods. , and , are compound indexes of different varieties of each kind of good, given by the following CES aggregators:
The solution of the intratemporal problem gives the following demand functions:
And a definition of CPI
Firms
There are two types of firms: production and importing firms
Production firms
There is a continuum of production firms each producing a differentiated good and indexed by ∈ [0,1] using the production function
Where : is the level of production of the firm j 
Subject to the production function. The first order condition gives the firm demand for labor and capital,
Where : Entrepreneurial wage rate : Rental rate of capital : Nominal marginal cost
Price setting
Nominal rigidity is added to the model considering sticky prices, which are introduced to the analysis as suggested by Calvo (1983) . Accordingly, in each period a subset of firms receives a signal to change prices which is randomly assigned, orthogonal to past signals and independent across firms. Those firms that have not received this signal change prices through indexation to past inflation. Where ( ) is the subset of firms that do not actualize prices at period t, ̂, represents prices for the firms that index to past inflation and , are the prices for the firms that change optimally; for those firms indexing to past inflation the rule is:
Substituting in 19:
In the case of firms who receive the signal to change prices, they choose the price ̅ , , that maximizes the discounted profit flow, given by the equation
Subject to
Where F + ( ( + | ) ) is the cost function and are the exports of domestically produced goods.
The first order condition is:
This equilibrium condition, establishes that firms changing prices optimally choose the price that earns mean profits of zero (on average), given a markup.
Importing firms
Importers are price-takers in the rest of the world, but product differentiation in the domestic market allow them set prices in local currency. They confront price adjustment costs as domestic producers. The optimal rule of price setting for firms indexing to past inflation is:
For firms who receive the signal to change prices optimally.
Where is the deviation from the law of one price, defined as:
Where * is the price of imported goods in foreign currency.
This mechanism, ensures incomplete pass-through of nominal exchange rates movements as in Gali and Monacelli (2005).
The price index for imported goods is:
Unfinished-Capital Producers
This type of producer uses domestic and imported investment goods to produce capital, which is sold to the entrepreneur as unfinished capital. Aggregate investment is given by the CES aggregator:
The prices of investment goods, either domestic or imported are the same as consumption goods. These competitive firms use the investment goods which are combined with rented capital to produce unfinished-capital goods. In addition, the marginal return to investment is subject to an adjustment cost which is decreasing in the level of investment taken relative to the current capital stock. As a result, the evolution of capital is:
The optimal condition delivers the following equation for the nominal price of a unit of capital, Q:
The intratemporal problem gives a solution to the optimal demand for each type of investment good:
Entrepreneurs
The block of entrepreneurs is central to the analysis. They enter in the model using the same logic as in most papers that introduce the financial accelerator mechanism described in Bernanke,
Gertler and Gilchrist (1999). The main difference is that entrepreneurs accumulate external debt to finance their activities. This section also draws on certain elements from Unsal (2013); as we offer a brief description to clearly explain the mechanism.
The objective of entrepreneurs is to buy unfinished capital, transform them into finished capital goods and sell them to the producer firms. There is a continuum of entrepreneurs, indexed by k in the interval [0,1] that use the same technology in the production of these capital goods:
Where +1 ′ = +1 ( ) +1 ( ), is the finished capital good. +1 ( ) is the idiosyncratic productivity and it is assumed to be i.i.d. The underlying distribution of the idiosyncratic shock is a log-normal, as is customary in the literature.
There are two sides involved in the negotiation: lenders and borrowers. Entrepreneurs (borrowers) finance purchases of the unfinished capital using its net worth and foreign currency denominated debt:
Where +1 : is the foreign currency denominated debt : is the entrepreneur's net worth
On the other side, ex ante, lenders have an imperfect knowledge of the distribution of +1 ( ), which as Unsal (2013), we use the specification of Cúrdia (2007 Cúrdia ( ,2008 as:
ln( ) = ln( −1 ) +
Where : is the misperception factor over a given interval.
Ex-post, lenders only observe +1 ( ) at monitoring cost, . The formulation and solution of the costly state verification problem can be found in Gale and Hellwig (1985) , Bernanke, Gertler and Gilchrist (1999) and the appendix of Unsal (2013) . This contracting problem gives the capital demand of entrepreneurs and a cut-off value: the minimum level of productivity that lenders require. Conditional on that, the first order conditions are represented by:
Where +1 : is the ex-post average across agents (aggregate) return on capital
(1 + Φ +1 ): is the default premium on foreign borrowing.
This equation establishes that in equilibrium, to fund the project the expected return must equal the cost of borrowing plus a compensation (premium) for a possible bad state of the nature.
That is, the asymmetry problem is internalized as an additional cost of the loan.
Following Bernanke, Gertler and Gilchrist (1999), the premium or gross external finance premium is an inverse function of the net worth to gross value of capital:
Where is the price of capital Φ is an exogenous risk premium shock (credit supply shock, as in Christiano et al (2005) ) that follows an AR(1) process.
This expression is a central feature of the financial accelerator mechanism. A greater use of the external financing relative to the net worth (higher leverage) raises the probability of default, as a result of more entrepreneurs taking more risky projects.
Each period a fraction (1 − ) of the entrepreneurs leave the scenario and are replaced by newcomers. The agents consume their return on capital as:
And split their consumption as:
The net worth of the rest of entrepreneurs who survive to the next period evolves as:
Finally, the link between the rental rate of capital and the expost rate of return is given by:
This equation states the difference between rates due to the existence of investment adjustment costs and incomplete capital depreciation. In addition, it shows the role of the fluctuation in capital valuation on the evolution of the ex-post rate of return.
Macroprudential policy
Macroprudential policy is introduced as in Unsal (2013) where the cost of macroprudential policy is reflected as higher interest rates through the inclusion of what she calls a "regulation premium", so the equation is
Where is a function of aggregate credit growth:
The rationale is that policymakers are motivated to stabilize aggregate the foreign credit growth. The instrument counterbalances credit growth by increasing its opportunity cost.
Monetary policy
Monetary policy is set according a Taylor rule
Where : is the CPI inflation.
We assume that monetary policy is set independent of the level of macroprudential instrument
General Equilibrium
The market clearing for the final goods sector requires that all production is sold domestically or exported:
Where: 
Parameter Calibration and Estimation
This section contains the discussion on the model's parameter calibration and estimations associated with the risk premium and shock persistence for two Caribbean economies: Jamaica and the Dominican Republic (DR). The model is then used to study the response of the main macroeconomic variables to a financial risk shock in each economy. Finally, taking these parameterizations as a given, the response of the variables under different assumptions on monetary policy regimes will be analyzed, with and without the presence of macroprudential instruments. Table 1 . in the Appendix presents parameters common across monetary policy regimes.
We use the calibration of Unsal (2013) To form the prior distribution of these parameters, the mode of the elasticity of the entrepreneur risk premium is set as in Bernanke, Gertler and Gilchrist (1999) to 0.0461. Finally, as in Justiniano (2010), the elasticity premium used to close the model is set to 0.001 for the emerging economies. Table 3 summarizes the priors and the results of the posterior estimation.
Where is the risk premium elasticity, and for = , * , , , are shocks persistence parameters and the standard deviations of the source of fluctuations in the model. Special attention is given to the estimation of the risk premium elasticity. This elasticity is higher in the case of the Dominican Republic compared with Jamaica, but less than one as observed in
Bernanke, Gertler and Gilchrist (1999). Another finding is that the volatility of shocks associated with the risk premium is very important in the Jamaican economy, relative to the DR. 
Results
Response Functions to a Positive Credit Supply Shock
This section analyzes the responses of the pertinent macroeconomic variables to a positive shock to the economies' credit supply, which improves the entrepreneurs' risk profile and borrowing capacity. This shock reduces the required return on capital as the risk premium is reduced, relaxing the financial restriction of these agents. Results are shown for each economy with and without macroprudential policy, as is specified in the model. Nominal Interest Rate and investment are more subdued in the short and long run than without these regulations.
Despite the marginal increase in the real exchange rate of the DR, the reduction in the nominal interest rate is more pronounced than that of Jamaica, indicating the strong reaction of the authorities to changes in financial frictions (Ramirez and Torres (2013)). In the presence of macroprudential regulations, however the changes in the interest rates are not as pronounced.
The model indicates that the use of both macroprudential policies and monetary policies in these two Caribbean economies provide more of a buffer in cases of a positive credit shock. Results were favorable in both Jamaica and the DR, as movements in the important macro-variables were smaller and more suited for stability than in the case where the countries would only utilize the monetary policy rules of the Central Bank. Changes in these variables will now be assessed under different exchange rate regimes.
Counterfactual Exercises
To provide a full analysis of the usefulness of monetary policy complemented by macroprudential regulation in the selected countries, we considered the impact of a positive credit supply shock in different exchange rate regimes in the estimated counterfactual analysis. Jamaica and the DR both operate under a crawl-like arrangement 
